Abstract. The structure of the field surrounding the Galactic cluster NGC 2439 is studied utilizing uvbyβ photometry of bright OB stars. We collate all photometric and kinematic data available to identify possible groupings. The stars of our sample show a large scatter in their distances, radial velocities, proper motions and reddenings. We conclude that they do not belong to a single stellar association. We find evidence of the existence of three coherent structures at distances of 370 pc, 1 kpc, and 2.6-3.2 kpc. The high stellar density toward NGC 2439 is very likely due to a decreased absorption in this direction, which poses some doubt on the reality of the cluster. A comprehensive uvbyβ study of NGC 2439 is required to clarify its nature. The spatial distribution of the stars and their reddening are used to characterise the spatial distribution of the visual extinction in the region. The results obtained confirm previously determined constraints on the formation mechanism of interstellar CH + towards the NGC 2439 field.
Introduction
The physical parameters inferred from photometry, such as reddening and distance, are fundamental in the study of interstellar molecular absorption lines towards OB supergiants. The visual extinction is often used to estimate the fractional abundances of the observed molecules, and the distance of the background star is used to estimate the location of the foreground material where the molecular absorption lines arise. In particular, the observation of stars in a given OB association which are presumably at similar distances allows to relate changes in the fractional molecular abundances to changes in the optical depth of the translucent cloud. This is an important constraint which is not relevant to a sample of arbitrarily distributed stars.
A particularly interesting case concerns the study of interstellar molecules towards stars surrounding the Send offprint requests to: Kaltcheva, e-mail: nadia@phys.uni-sofia.bg Table 2 is only available in electronic form at the CDS via anonymous ftp to cdsarc.u-strasbg.fr (130.79.128.5) or via http://cdsweb.u-strasbg.fr/cgi-bin/qcat?J/A+A/372/95
Galactic cluster NGC 2439 (Gredel 1997 (Gredel , 1999 . Gredel (1997) observed six stars in the field and detected interstellar absorption lines of CH and CH + towards all of them. From the visual extinctions A V compiled by Humphreys (1978) , Gredel (1997) established a clear correlation of the CH + column density with A V . All observed stars were assumed to be members of the presumed association surrounding NGC 2439. That assumption provided the main argument to favor formation sites of interstellar CH + closely associated with the cold molecular material, and to reject models which involve CH + formation in regions of low-density material.
The question whether or not the stars surrounding NGC 2439 are associated with the cluster is, however, highly controversial. The field of NGC 2439 shows a highly non-uniform reddening and is very rich in apparent, local clumps of OB stars. Previous discussions of the existence of coherent groupings of stars, and their relation to the cluster NGC 2439 and to the nebulous condensations, were mainly based on spectroscopic or UBV absolute magnitude calibrations. In a recent work, Kaltcheva & Hilditch (2000, KH00 hereafter) showed that uvbyβ photometry may significantly improve the accuracy of stellar distances for this particular field. These facts prompted the study which we present below. In particular, we present uvbyβ observations for a number of stars, and discuss all available photometric uvbyβ and kinematic data.
The complete sample studied here is presented in Sect. 2. The section includes a comprehensive discussion of error sources and some apparent discrepancies for individual stars present in the literature. The structure of the stellar field towards NGC 2439 adopted in the past is discussed in Sect. 3.1. Our new results are given in Sect. 3.2. The section contains our new interpretation of stellar groupings in the NGC 2439 field. Accurate distances are presented and used, together with the reddening of the stars, to characterise the distribution of the interstellar material towards NGC 2439. Our findings support the main conclusions of Gredel (1997) concerning the formation of interstellar CH + in the NGC 2439 field.
The sample

Observations
We restrict our study to stars brighter than V = 10 mag and of spectral type earlier than B3. The main reason is the lack of data for the fainter stars and the later spectral types for this particular field. Our selection corresponds to the OB+ and OB0 luminous stars (LS), which are generally considered to be the best tracers of the spiral structure (Slettebak & Stock 1957) and of the ISM. We obtained new photometric data for 11 stars in a region within 5
• of NGC 2439. The stars were selected to complete as much as possible existing photometric uvbyβ data in the field. The observations were performed during January 1998 and December 1998 with the Strömgren Automatic Telescope (SAT) of the Copenhagen University Observatory at La Silla, as a part of an ongoing program of uvbyβ photometry in star-forming regions. The selection of standard stars, observing procedures and transformations to the standard systems for the two observing runs are described in detail in Kaltcheva & Olsen (1999, KO99 hereafter) and . Our results are summarised in Table 1 .
The complete sample
We have collated a complete magnitude limited sample of stars to investigate the structure of the field towards NGC 2439. To construct the sample, we collect all stars earlier than B3 and brighter than 10th mag from the HD, CPD, PPM or LS catalogues using Simbad. We include all stars listed by Humphreys (1978) as probable members of the NGC 2439 association even if some of the stars do not meet our selection criteria given above. The final sample of 56 stars is presented in Table 2 available in electronic form at the CDS via anonymous ftp to (130.79.128.5) .
Complete Strömgren and Hβ data are available for 44 stars, from the compilation by Hauck & Mermilliod (1998, HM98 hereafter) , from KO99, and from the present work. Two stars have uvby data but no Hβ available. With our observations listed in Table 1 , all stars considered by Humphreys (1978) as probable members to the NGC 2439 association have now complete Strömgren and Hβ data.
For 23 stars, V magnitudes are available both from HM98 and from the photometry obtained with the SAT (KO99 or this paper). The residuals obtained from the difference of the V magnitudes from HM98 and the SAT data (KO99 and present data) have a mean value of -0.014 (±0.020 standard error (sd hereafter)). The largest difference of -0.059 occurs for HD 62844 (LS 721, B3Iab). There are 4 stars with Hβ data available both from HM98 and SAT. The residuals have a mean value of -0.003(±0.021 sd). The values of the residuals are not significant since early B-type stars may show variability.
Comparisons of uvbyβ data taken with the same equipment and standard stars utilized during the observations with the SAT to data from the individual sources used to gather the photometry for the field in the HM98 compilation, show a good agreement. This indicates that the collated photometric data are homogeneous, and systematic errors in the initial photometric data are not significant. In particular, there is a very good agreement between the data obtained with SAT during the January 1998 and December 1998 observing runs. An exception occurs for CPD-31 1785 where there is a difference for c 1 . Most likely, the difference originates from a variability of the star. Alternatively, a larger error in the u pass band may explain the discrepancy. Table 2 summarizes the information for all stars in our sample. The stars are ordered according to their HD numbers in the first column, or according to their CPD or LS number (second and third columns). The PPM number is given in the forth column for convenience. Column 5 identifies stars which have been linked in the past to a possible grouping (H: the association surrounding NGC 2439 (Humphreys 1978) , b: the open cluster Bochum 15 (FitzGerald et al. 1976) , N: NGC 2439 No 2, Cr: Collinder 140). The Galactic coordinates and MK classifications are given in Cols. 6-8. The V uvbyβ photometry adopted in our study and its source are listed in Cols. 9-14. The de-reddened photometry, the colour excesses E b−y and V 0 are given in Cols. 15-19, respectively. The β(c 0 ) values, whenever used in the M V calculation (see the text below) are listed in Col. 20. The absolute magnitudes M V , calculated distance r in parsecs and the radial velocity when available, are given in Cols. 21-23, respectively.
The Tycho-2 astrometric catalogue (Høg et al. 2000) was used to select visual double stars in the sample, for which the photometry may not be used to obtain physical parameters. We find that only for HD 57120 the photometry is not reliable for the calculation of M V . For this star the Hipparcos distance is listed. For HD 59941 the Tycho-2 position is given. The position given in the Simbad data base appears to be incorrect.
The colour excesses in Table 2 are obtained via Crawford's (1978) calibration for LC V, IV and III and from the calibration by Kilkenny & Whittet (1985) for LC II, Ib, Iab and Ia. We used R = 3.2 and We find a very good agreement in general. Additionally, c 0 vs. β diagram was examined for possible luminosity class (LC) mis-classifications and for stars with Hβ emission. Again, the classifications were found to be consistent in general, with the exception of HD 63290, for which we adopt LC II, which is more consistent with the photometric classification, than the LC Iab adopted in Simbad. This puts HD 63290 about 200 pc closer to the Sun. For the three supergiants HD 61827, HD 62150 and HD 62844, we adopt classes Ib, Ia, and Iab, respectively. We evaluate effects on distances assuming the alternative LC classification of Iab, Iab and Ia, respectively, which is given in the literature. The difference in distance amounts to less than 10%.
The possible sources of errors in calculating the colour excesses and distances for the individual stars from the uvbyβ calibrations are recently discussed in detail by KH00. We find a good agreement between the MK classification and the photometry for our sample, which indicates that the colour excesses obtained here are reliable. The presence of emission lines in the stellar spectra is the largest source of error in the calculated absolute magnitudes for early-type stars. In such cases, Hβ indices obtained from c 0 are generally used to calculate M V (cf. Balona 1994) . This is also recommended for Ia supergiants, for which the Hβ index is no longer a good luminosity indicator (cf. Crawford 1978; Moon 1985; Balona 1994 ; KH00). The same applies for Iab and Ib supergiants which are located above the reference line for the corresponding LC and may suffer from spectral emission. Expected uncertainties in M V are of the order of ±0.3 for LC III-V and ±0.5 for supergiants (Balona & Shobbrook 1984 ). An uncertainty of ±0.3 mag in M V propagates to an asymmetric uncertainty of -13 to +15% in the derived distance r, and uncertainties of ±0.5 mag result in -21 to +26% uncertainties in r. We estimate additional uncertainties of 3-5% which may arise from possible systematic differences in c 1 of the various data sets used here.
We compare the photometric parallaxes of the stars in the sample (obtained as the reciprocal of the distances listed in Table 2 ) to the Hipparcos parallaxes, when available. The difference between the Hipparcos and the photometric parallaxes as a function of the visual magnitude V is shown in Fig. 1 . There is an overall agreement between the two sets of parallaxes. Four supergiants are involved in this comparison, all of which are close to the zero line. Only CPD −27 2143, the faintest star in this comparison subsample, shows a deviation between photometric and trigonometric parallax of more than two sigmas. The Hipparcos parallax of 3.59 ± 1.32 mas dominates the formal error in this case, but we cannot exclude imprecise spectral classification or peculiarity. The star is classified as B0.5IIIn by Garrison et al. (1977) . The LC is in agreement with the photometric classification, but the β index may be influenced by emission. If we use β(c 0 ) instead, the distance is reduced to 2212 pc, which still does not agree with the Hipparcos parallax.
Discussion
Previous work
NGC 2439 is known as a sparse open cluster located towards an apparent absorption hole in the large emission nebulosity in Vela-Puppis, with a mean visual extinction A V of 1.3 mag (Abt et al. 1957) . Eggen (1983) noticed that the reddening in this direction is quite non-uniform and suggested that the cluster can actually result from an absorption hole. The available photometric distance determinations for the cluster vary widely: Zug (1933): 1.9 kpc, Becker (1959): 1.6 kpc, Turner (1977) : 3.4 kpc, White (1975) , Ramsay & Pollacco (1992) : 4.45 kpc. The latter authors suggested that the cluster is physical, and not an optical effect. A distance of 3-4 kpc puts the cluster considerably below the Galactic plane, supporting the impression that the Population I material is less concentrated to a thin disk in this direction (Vogt & Moffat 1975) . Schmidt-Kaler (1961) suggested that the cluster is part of a larger OB association, which contains a prominent group of four bright B-type supergiants (SGs): LS 640, 675, 719 and 721 (HD 61827, HD 62150, CPD -32 1734, HD 62844). The group is referred to as the four SGs group in the following. The group is located about half a degree East from the cluster and it has been later noticed independently by Garrison et al. (1977) . Turner (1977) studied a field 5
• in diameter around NGC 2439 and identified a possible association of about 20 luminous OB stars, which he placed at 3.4 kpc, in accordance with his estimate of the cluster distance. We note that Turner (1977) did not use a consistent M V calibration. One may speculate that this may have caused the agreement of the distances of the four SGs group and the rest of the suggested members. Some of the stars considered by Turner (1977) are assigned by FitzGerald et al. (1976) to the open cluster Bochum 15 -a loose aggregate of 28 OB stars, located at 4.4 kpc from the Sun according to ZAMS fitting and spectroscopic parallaxes. Later, based on new photometric and spectroscopic observations, Jackson et al. (1977) identified two possible aggregates in this direction: Bochum 15a/b at 3 and 5.2 kpc, respectively. Turner (1977) considered Bochum 15a as a subgroup of the NGC 2439 association. Eggen (1980 Eggen ( , 1981 Eggen ( , 1983 ) stipulated that the mean reddening of the clusters has been incorrectly applied to the four SGs group. The group is more heavily reddened and located at a distance of 1.9 kpc. Humphreys (1978) listed 15 OB stars and two later type SGs (CD −30 5135: F2Iab, HD 63804: A1Ia) as members of the association, which she placed at 3.2 pc. She noticed that the radial velocities, when available, do not support a common distance of the cluster SGs (HD 62058 (G1Ia), CD −31 4916 (M2Iab), CPD −31 1785 (B1.5 Ib)) and the association's SGs (LS 640, 675, 719 and 721; the two late type SGs mentioned above do not have v r measured). In a discussion of the distribution of the bright LS towards Canis Major -Puppis -Vela, KH00 showed that the four SGs group and the OB clump of LS 538, 514, 507, 534, 528 and 511, located North-West from the cluster at l = 242.5
• , might be indeed at different distances of 1.03 and 3.2 kpc, respectively. Both groupings were suggested by Humphreys (1978) to be associated with NGC 2439 as well. During her search for faint OB stars in Puppis, Orsatti (1992) noticed a previously undetected dense, heavily reddened group of 33 faint OB+ and OB0 LS at (l, b) = (249
• , −4 • ), 2.5 deg South-West from the cluster. Little is known about that group.
Structure of the field around NGC 2439
We investigate the spatial structure of the field in order to reveal spatially coherent groups of stars. Open symbols are used for the weakly reddened, nearby stars. We refer to them as foreground stars in the following, opposite to background stars at larger distances. We use symbols "1" and "2", as in KH00, to mark the four SGs group and the clump at l = 242.5
• . For the stars in the immediate vicinity of NGC 2439 (HD 61851, 61709, CPD -31 1781) we use "+" symbols, and "N" for the star NGC 2439 No 2. The stars assigned to Bochum 15 are marked with "b". All other stars are marked with dots. The asterisk identifies LS 779, which is the star with the largest visual extinction (A V = 5.18 mag) in our sample. LS 640 and 675, which have been linked both to the four SGs group and to Bochum 15, are represented by "1". Figure 2 demonstrates that the visual extinction A V across the field is below 0.12 mag up to a distance of 300 pc. Beyond that distance, the visual extinction increases to about 1.2 mag at a distance of about 2.5 kpc. Towards the region of highest absorption, at l = 249
• , The symbols are the same as in Fig. 2 . To mark the faint LS (Table 4) square symbols are used (filled square for LS 810).
A V reaches 5 mag at about 1 kpc. In order to establish more precisely the spatial structure of the dust cloud at l = 249
• , we searched the literature for additional stars with uvbyβ data available which are located in this Humphreys (1978) . The error bars in the photometric distances correspond to 25% error. Crawford (1975 Crawford ( , 1979 . Towards l = 246
• the colour excess E b−y rises linearly with distance until 960 pc, revealing an absorption hole in the direction of NGC 2439. Towards l = 248
• -249 • , only nearby stars with a distance closer than 250 pc are present. This implies that the 248
• − 249 • dust cloud is nearby and possibly located at a distance of about 200-250 pc.
We find an excellent agreement between our values of the colour excesses and those obtained by Humphreys (1978) . However, large discrepancies exist in the derived distances. A comparison of our distances with those of Humphreys (1978) is given in Fig. 4 . It appears that the distances adopted by Humphreys (1978) tend to be over-estimated. Possibly, the discrepancy arises from an over-estimation of the spectroscopic distances (see KH00 for a recent discussion). Our results show a large spatial spread of about 2.7 kpc for the stars in Humphreys' list. This makes it unlikely that all stars be part of a single OB association. Our photometric distances do indicate the presence of two spatial concentrations of the stars in Humphreys' (1978) list, at distances of about 1 kpc and of 3 kpc.
Our full data set clearly indicates the presence of three spatial structures towards the NGC 2439 field (cf. Figs. 2  and 3) . Firstly, there are foreground stars located at an average distance of 370(±99 sd) pc. We identify a total of 14 foreground stars. All foreground stars are weakly reddened, with visual extinction A V < 0.5 mag and a mean value of 0.1 mag. The M V vs. (b − y) 0 diagram indicates that these are all low-mass stars. The foreground stars located at b = (−6
• , −8
• ) are possible members of the Cr 140 group. Secondly, the four SGs group is located at a distance of 1.03 kpc (see KH00 for a more detailed discussion). These stars are not uniformly reddened and A V varies from 1.8 to 4.1 mag. The star LS 779 in the vicinity of the four SGs group is also located at a distance of 1 kpc. Thirdly, the bright stars closely surrounding NGC 2439 (identified with the "+" symbols), located at 2.6(±0.56 sd), and the group 2 located at 3.2(±0.50 sd) kpc, have a mean visual extinction A V = 1.27 mag. The possibility exists that group 2 is connected to the poorly investigated open cluster Haffner 11 at (l, b) = (242.41
• , −3.5 • ). The three stars of Bochum 15 (LS 628, 679, 681) which are included in our sample, are located at an average distance of 2.6(±0.23 sd) kpc and reddened by A V = 2.0 mag on the average. The star NGC 2439 No 2 is located at 3.5 kpc and is reddened by A V = 1.24 mag.
To better characterise the dense young group discovered by Orsatti (1992) towards the region of the largest visual extinction in the field, we searched the literature for uvbyβ data of B-type stars located nearby. Table 4 contains the de-reddened photometry and derived quantities for 6 highly reddened relatively faint LS (10.5 < V < 12), based on uvbyβ observations by Kilkenny (1993) . These stars, marked with squares, are included in the diagrams in Fig. 3 . The filled square identifies LS 810, which appears to be more evolved in comparison to the other stars given in Table 4 . The stars show a large spread in distance, ranging from 1 to 3 kpc. The possibility exists that they form part of an extended young structure embedded in the cloud.
The variable-extinction plot in Fig. 3c (bottom panel) also reveals three distinct structures in the field. Apart from the foreground stars, the four SGs group is clearly separated from the more distant stars (denoted by b, +, N and 2 symbols) at 2.6-3.2 kpc. The dashed lines are linear least-square fittings for the latter two groups. The fitting parameters lead to distances 1.1 (±0.4 sd) for the four SGs group and 2.9 (±0.5 sd) for the (b, +, N and 2) stars on the average. There is an agreement with normal ratios of total-to-selective absorption as well, and the star with the highest A V value, LS 779, seems to obey it. Both LS 779 and LS 810 may be related to the four SGs group. We note that the variable-extinction method relies on the (Fig. 1) , and on the photometric diagrams and the kinematic data.
By looking at the CM and M V /(b − y) 0 diagrams, the stars of group 2 are very young and form a tight main sequence (MS). The same is true for the highly reddened, faint OB stars, which are located towards Orsatti's group, LS 810 being an exception. LS 640, 675, 719, 721 (i.e. the four SGs group), 779 and 810 are evolved stars (cf. our CM and M V vs. (b − y) 0 diagrams). Possibly, they form an older structure which is located at a mean distance of 1.07(±0.3 s.e.) kpc. The stars of Bochum 15 and the rest of the faint LS listed in Table 4 are younger, more distant, and spread out in depth into the cloud. This may indicate an age gradient among the bright stars within the cloud, in the sense of a propagating star formation away from the Sun, but such a conclusion may be strongly biased because of the sparse data set. The bright stars towards NGC 2439 (including NGC 2439 No 2) have evolved away from the MS stars (cf. our CM and M V vs. (b − y) 0 diagrams of Figs. 3a,b) . The stars have very similar c 0 indices if compared with the four SGs group. This implies that they have similar luminosities. The stars are, however, some 2 magnitudes fainter than the four SGs group on the CM diagram. This finding supports the conclusion that distinct spatial structures among the background stars are present.
Kinematic considerations
The membership of stars to an OB association may also be based on the assumption of a common space motion of all members. The issue is, however, far from being trivial, as recently discussed by de Bruijne (1999) . motions obtained after subtraction of Galactic differential rotation using the Oort constants from Feast & Whitelock (1997) . The stars from the four SGs group are marked with solid diamonds and vectors are represented by bold lines. Also shown are the four late type SGs in the field ("+" symbols) and the 6 highly reddened LS from Table 4 (dots). The cross in the lower left corner indicates the typical error bar of ±1.5 mas/yr of the Tycho-2 proper motions. From both plots the general difference between the foreground and background stars is evident, the background stars HD 63462 (−10.2, +4.9) being an exception. On the other side, coherent and well defined concentrations among the background stars are not evident, apart from the very similar motions of the four B-supergiants from group 1. The proper motion of LS 779 agrees with that of group 1 within the errors, whereas that of LS 810 deviates. The two late type SGs assigned to the cluster, HD 62058 and CD −31 4916, exhibit the same proper motion as group 1, but the radial velocity of HD 62058 (of v r = +67.6 km s −1 ) is significantly larger than the mean radial velocity of group 1.
OB associations may also be detected kinematically as their internal velocity dispersion is, in general, small. The available radial velocities support the existence of coherent groups at different distances. All foreground stars have radial velocities of v r < 25 km s −1 , with the exception of HD 62315. The four B-supergiants 1 are characterised by an average velocity of v r = 44.42 km s −1 with standard deviation of 7.09 km s −1 . The latter value is within the radial velocity dispersion limit for an OB association (Mathieu 1986 ). NGC 2439 No 2 and LS 528 (group 2) have radial velocities of v r above 70 km s −1 .
The translucent molecular cloud towards NGC 2439
The stars used by Gredel (1997 Gredel ( , 1999 in his study of interstellar CH + , CH, and C 2 in the NGC 2439 field are all included in the present work -the four SGs group, LS 779 and HD 63423. The new estimates of the colour excess, and especially of the distance allow us to study with greater confidence the correlation of the CH + column density with A V . The formation of interstellar CH + presents an outstanding problem in the field of interstellar chemistry (see Williams 1992 for a review). For this reason we re-evaluate the analysis and the main conclusions of Gredel (1997) . Figure 6a shows a plot of the CH + column densities N (CH + ) as measured by Gredel (1997) versus the reddening E b−y as obtained here. Figure 6b presents N (CH + ) plotted versus r. The correlation of CH + column densities with reddening as established by Gredel (1997) is confirmed. In particular, the CH + column density increases with the optical depth of the molecular material as measured by the reddening E b−y of the background star. On the other hand, N (CH + ) does not depend on the distance r of the background star. This finding fully supports the conclusions of Gredel (1997) and rules out the possibility that increasing CH + column densities arise from increasingly large distances to the background stars. The data does suggest that the CH + column density is correlated with the optical depth through the foreground translucent molecular cloud. Processes which restrict the CH + formation sites to the surface of translucent clouds may thus be ruled out, unless a nesting structure of translucent clouds exists, where E b−y is a measure of the number cloudlets along the line of sight.
To further characterise the distribution of the visual extinction in the field, we compare the extinction derived from the uvbyβ photometry with a star density map based on the USNO-A2.0 catalogue (Monet et al. 1998) in Fig. 7a . The stars are labeled with their extinctions, E b−y , in units of 0.01 mag, on a background indicating the star density in the USNO-A2.0 catalogue. Stars brighter than blue magnitude (SERC-J) 18.5 were counted in 3 ×3 pixels, with a dark colour indicating few stars counted. In order to derive A V , the extinction should be multiplied by 4.3. Figure 7b shows the IRAS 100 µm emission in the same field, with dark colour representing low emission. The squares mark the stars from our sample and the six stars used for the CH + measurements are flagged with crosses. Both diagrams indicate the presence of a large absorbing cloud. It is immediately noted that the three stars with the largest reddenings are located towards the densest part of the cloud. This suggests that the cloud which is seen in Figs. 7a,b is situated either in the vicinity or in front of the stars. The variation of the colour excess across the field is not smooth. There is a general tendency of increasing foreground extinction with respect to Galactic latitude. East of the cluster, the visual extinction is highly non-uniform, and towards NGC 2439, an absorption hole becomes evident. This finding supports the conclusions of Sect. 3.2. The star count map of Fig. 7a shows an increased overall stellar density towards the cluster, apparently owing to a decreased absorption in this direction. The absorption hole is present both in the star count map and in the far IR emission map. Figure 7 raises considerable doubt whether the higher stellar density which appears towards NGC 2439 is real. It is clear that more uvbyβ data for the cluster itself is needed to clarify whether or not NGC 2439 is a genuine Galactic cluster.
Concluding remarks
We have investigated the structure of the field towards the Galactic cluster NGC 2439 utilizing a complete magnitude limited sample of bright early type stars. We have collected all uvbyβ photometric data and kinematic data which is presently available. The early type stars in the field show a large scatter in distance, radial velocities, proper motions and reddening. Our study emphasises the complexity of the region. We demonstrate that the stars in the field do not belong to a single OB association which is related to NGC 2439. We find evidence of a region of high absorption as close as 250 pc in the direction towards l = 248
• −250
• . The group of the B-supergiants LS 640, 675, 719 and 721 are spatially and kinematically related. Possibly, LS 779 (CPD -33 1768) and LS 810 belong to this group as well. The group appears to form a correlated structure at a distance of about 1 kpc and is located at l = 247
• −249
• . The group appears to be older than other stars in this direction. Its relation to Orsatti's stars is most interesting, and possibly indicates the presence of groups of different age which are embedded in the cloud. The cluster NGC 2439 is seen through an absorption hole with A V = 1.27 mag. This finding poses some doubt on the reality of the cluster. At present, uvbyβ data are available only for one star of NGC 2439, and a comprehensive study of the cluster is required to clarify the nature of NGC 2439.
The accurate distances and the reddenings of the stars obtained here support earlier conclusions that the CH + column density is correlated with the optical depth of the foreground translucent cloud. The finding rules out the possibility that towards NGC 2439, CH + forms along long pathlength of mainly diffuse interstellar material, or that it forms in intermittent dissipation bursts of interstellar turbulence. The correlation supports the suggestion of Gredel (1997) that the CH + formation sites are associated with the cold molecular material of the translucent cloud.
